Diagnosis
Osteoid osteoma in the distal phalanx of the great toe.
Discussion
Osteoid osteoma, a term first used by Jaffe [1] in 1935, is a relatively common osteoblastic lesion and occurs most commonly in the cortex of long bones, especially the femur and tibia [2, 3] . The essential feature in the central portion of the lesion (nidus) is the presence of differentiated osteoblastic activity [2] . It rarely occurs in the toes; only 27 cases of osteoid osteoma involving the phalanges of the toe have been reported. Furthermore, 13 of these 27 cases involved the great toe [3, 4] . The nidus in the toe is frequently in the cancellous or subperiosteal region [5] . A cancellous osteoid osteoma shows less surrounding sclerosis than does a cortical osteoid osteoma [6] . Furthermore, some case reports have suggested that the most characteristic clinical features of osteoid osteoma in the phalanx of the toe are soft tissue swelling, enlargement of the nail, and aching pain [3, 7] ; erythema is occasionally present as well [3] . Rosborough [8] reported that both the enlargement and hypertrophy of the nail in osteoid osteomas might be explained by increased vascularity. In cases with these characteristics, both the swelling and erythema of the toe can be confused with infection, such as osteomyelitis [9] . MRI of an osteoid osteoma shows reactive inflammatory changes in the bone marrow and soft tissues around the tumor [10] . Therefore, the opportunity for misdiagnosis would be high if clinicians were to rely on MRI alone [3] .
The patient in this case presented with pain and soft tissue swelling of his right toe for 10 months. He had no history of trauma or nocturnal pain. The present case was initially diagnosed as possible osteomyelitis because the great toe was enlarged, there was slight erythema, and the nail and soft tissue were hypertrophied (Fig. 1) . A radiograph showed an ovoid, circumscribed area of radiolucency in the distal medial cancellous region of the distal phalanx of the right great toe, without surrounding sclerosis. The legion showed a mineralized area in the center of round radiolucency (Fig. 2) . CT scan revealed that the radiolucent area measured 6×6 mm, and the central mineralized area measured 4×4 mm (Fig. 3) . We considered the central ossified area as a mineralized nidus of an osteoid osteoma because the margin was relatively clear. MRI revealed that the radiolucent area of the tumor involving the central mineralized area on CT had low-signal intensity on both T1-and T2-weighted images. The bone marrow of the distal phalanx surrounding the tumor and the soft tissue surrounding the cortex bone showed low-signal intensity on T1-weighted images. In contrast, T2-weighted and short-tau inversion recovery images demonstrated that the bone marrow surrounding the tumor and the soft tissue surrounding the cortex bone had ill-defined margins and high-signal intensity, which suggested bone marrow edema in the distal phalanx and soft tissue inflammation of the great toe (Fig. 4) . Furthermore, MRI demonstrated reactive inflammatory changes in a large portion of the distal phalanx and the soft tissue of the great toe. These MRI findings were indicative of osteomyelitis. In some cases, MRI findings can be misleading. However, in the present case, the white blood cell count and C-reactive protein level of the patient were not increased. MRI findings should not be interpreted as a tumor without correlation with radiographic findings. The gross characteristics, including soft tissue swelling and enlargement of the nail of the toe, and the CT findings of nidus were consistent with those of osteoid osteoma in the phalanx of the great toe. The absence of cortical destruction in the bone on CT and MRI supported the diagnosis of osteoid osteoma. Surgery was performed under local anesthesia. The tumor, central mineralized tissue, and surrounding osseous tissue in the distal phalanx were curetted. Histopathological examination revealed that the nidus was composed of trabecular osteoid formation (Fig. 5) . Inflammatory cells were not observed in the lesion, which suggested bone marrow edema. After surgical removal of the tumor, the patient's symptoms resolved.
